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(57) Abstract 

A process for colouring a synthetic textile material or fibre blend thereof which comprises 
applying to the synthetic textile material a compound of formula (1) wherein Ring A and Ring 
D are optionally substituted and at least one of Ring A or Ring D carries at least one -SO2F 
group except for 2-[(9,10^ya^9,10Kiioxo-l-antrir^ 

2-[(9,10-dwyd^9,10Kiioxo-2-anthracenv^ 2,2'- 
[(9, 10^foydro-9,10-dioxo-l ,4-anthrac*nemyl)dlim^ 

22'-l(9,10-a^ya^9,10^ioxo«l,5-anto 2,2'- 
[(9,10^aydro-2-memoxy-9,10-dioxo-l,4-anthraceneaUy bisethanesulphonylfluoride, 
2-[(4-(benzoylamino)-9, 10-dihydro-9, 10-dioxo- 1 -anthracenyl)amino] ethanesulphonylfluoride, 
dioxo-l-anthracenyl)amino]ethane smphonylfluoride. 




(i) 



2-[(9, 10-dihydro-4-(methylamino)-9, 10- 
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Anthraqulnone dyes containing a fluorosul phony 1 
group and use thereof 

The present invention relates to a process for colouring 
synthetic textile materials, to synthetic textiles when coloured, to a 
process for the mass coloration of plastics, to plastics when coloured to 
certain novel anthraquinane dyes and to compositions containing 
5 anthraquinane dyes. 

According to the present invention there is provided a 
process for colouring a synthetic textile material or fibre blend thereof 
which coitprises applying to the synthetic textile material a conpound of 
Formula (1} : 




Formula (1) 

wherein: 

Ring A and Ring D are optionally substituted and at least one of Ring A 
20 or Ring D carries at least one -SOjF group except for 

2- [ (9, 10-dihydzo-9, 10 -diaxo-l-anthracenyl) amino] - ethanesulphonylf luoride , 
2- [ (9, 10 -rii hydro- 9 , 10 -dicreo-2 -anthracenyl ) amino] -ethanesulphonylfluoride , 
2, 2 1 - [ (9, 10-dihydro-9, 10-dicoco-l, 4-anthracenediyl)diimino]bisethane 
sulphonylf luoride , 

25 2 f 2 ' - [ ( 9 , 10 -dihydro- 9 , 10 -dioxo-l , 5 - anthracenediyl ) diimino] bisef .hanf* 
sulphonylf luoride , 

2, 2 ' - [ (9,10-dihydro-2-methcocy-9 / lO-dioxo-l, 4-anthracenediyl) diimino) 
bisethanesulphonylf luoride , 

2- [ (4- (benzoyl amino) -9, 10- fli hydro- 9 , 10 -dioxo-1 -anthracenyl] amino] 
30 et±anesulphonylf luoride , 

2- [ (9, 10-dihydro-4- (methylamino) -9, 10-diaxo-l-anthracenyl] amino] ethane 

sulphonylf luoride . 

Different conpounds of Formula (1) may be mixed or the 

conpounds of Formula (1) may be mixed with dyes which do not co nt a in an 
35 -SOjF group, such mixtures are a feature of the present invention. 

The mixtures may be simple physical mixtures or may be mixed 

crystals formed for example by co - crystallisation . Such mixtures 

generally show im pr ov em ent in dyeing properties. Crystalline 

modifications of conpounds of Formula (1) exist and it is int ended that 
40 the present definition includes such crystalline modifications which may 

for example be formed by heat treatment. 
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According to a further feature of the present invention there 
is provided a process for colouring a polyester textile material or f ibre 
blend thereof which comprises applying to the polyester textile material 
2- [ (9 lO-dihydro-9, lO-dioxo-l-anthracenyl) amino] -ethanesulphonylf luonde, 
2- [ (9 lO-dihydro-9, iO-dioxo-2-anthracenyl) amino] -ethanesulphonylfluoride, 
2 ,2 • - [ (9, lO-dihydro-9 , 10-dioxo-l, 4-anthracenediyl) diimino] bisethane 
sulpbonylf lu or i de , 

2,2 • - [ (9, iO-dibydro-9, 10-dioxo-l, s-anthracenediyl) diimino] bisethane 
sulpbonylf luoride, 

2,2 • - [ ( 9 ,i0-dibydro-2-met*c^-9, 10-di^ 

bisethanesulphonylf luoride, ^ 
2- [ (4- (benzoylamino) -9, lO-dihydro-9, io-dioxo-1-anthracenyl] amino] 
ethanesulphonylf luoride , , 
2- [ (9 , lO-dihydro-4- (methylamino) -9. 10-dioxo-l-anthracenyl] amino] ethane 

sulpbonylf luoride. . ; ' 

The presence of one or more -SCXF groups in a dye molecule 
generally improves the properties of that dye and confers surprisingly 
good wet-fastness and light-fastness properties. 

The synthetic textile material may be selected from secondary 
cellulose acetate, cellulose triacetate, polyamide, polyacrylonitrile and 
aromatic polyester. The synthetic textile material is preferably 
polyamide or aromatic polyester, such as polyhexamethylene adipamide or 
polyethylene terephthalate more preferably aromatic polyester and 
especially polyethlene terephthalate. Fibre blends may comprise mixtures 
of different synthetic textile materials or mixtures of synthetic and 
natural textile materials. Preferred fibre blends are those of 
polyester-cellulose such as polyester-cotton. The textile materials or 
blends thereof may be in the form of filaments, loose fibres, yam, woven 

or knitted fibres. 

The dyes of Formula (1) preferably have low solubility m 
water, typically less than 1% preferably less than 0.5% and especially 
less than 0.2% solubility in water. The dyes of Formula (1) are thus 
free from water solubilising groups such as -SO.H, -CO&, -P0.H and 

auaternary amino. , . 

The 'dyes of Formula (1) , optionally in conjunction with other 
disperse dyes may be applied to the synthetic textile materials^or fibre 
blends thereof by methods which are conventionally employed in dyeing 
disperse dyes to such materials and fibre blends. For example, the dyes 
of Formula (1) in the form of an aqueous dispersion nay be applied by^ 
dyeing, padding or printing processes using the conditions and additives 
conventionally used in carrying out such processes. 

The process conditions may be selected from the following: 
i) exhaust dyeing at a pH of from 4 to 6.5, at a temperature of from 
125'C to 140«C for from 10 to 120 minutes and under a pressure of 
from 1 to 2 bar, a sequestrant may be optionally be added; 
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) 



ii} continuous dyeing at a pH of £ ran 4 to 6 5, ^^^L 
from 190»C to 225»C for from 15 seconds to 5 muxes, a migrac 
inhibitor may optio nally be added; 
iii) a pH of from 4 to 6.5, at a tenperat^ offro, 

££cto 1SS-C for 4 to 15 minutes for hi* temperature steaming, 
or at a t uperatuxe of from 190-C to 225-C for 15 seconds to 5 
"nuLs fo^baka fixation with dry heat or at a te„peratu« jof from 
S^C to 140-C and 1 to 2 bar for 10 to 45 minutes for pressure 
Seaming, wetting agents and thickeners (such as alginates) of from 
5 tT^% by weight of the dye may be optionally ^f 3 ^ 

jt „, rhA cnto the textile material, 

iv) discharge printing (by padding T^fT! 

drying and overprinting) at a pH of from 4 to 6.5. nagra 
inhibitors and thickeners may optionally be added,- . 
v) ca^er dyeing at a pH of from 4 to 6.5, at a t«rperature of from 
95-C to 100-C using a carrier such as n^thylnaphthaleue^ 
' diphenylamine or 2-phenylphenol, sequesterants may optionally be 

of 90»C for triacetate and nylon for from 15 to 90 nanutes. 
sequesterants may optionally be added. • 

m all the above processes the compound of Formula (1) is 
applied as a dispersion comprising from 0 .001% to 4% of the conpound in 

aqUe ° US present conpounds generally provide coloured textile 

material which shows good fastness to washing, light and heat. 

Examples cTsuitable substituents for Rings A and D are 
cvano hydroxy, nitro. halo such as fluoro, chloro or 

trifluoromethyl or 1*1. . 
heterocycloaUcyl, alkylthio, arylthio. heteroary^o^-S^l, 
. ^coaixyl, -NHCOaryl, -NHSC^alkyl, -NHSQ^ryl, ' 



independently is -H, alfcyl aryl ~ a 5 

35 and R> together with the -H atom to which Ware 

G-membered ring such as morpholino or prperxdino. Each of 

40 -OCOphenyl, 

. allcvl in the above substituents is preferably d. M aucyx nc^ 
45 preferably C^-alkoxy, each of which may be straignn 
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alkyl or alkaxy, each aryl is preferably phenyl or naphthyl each arylaxy 
is preferably phencrey or naphthoxy, each heterocycloalkyl is preferably 
triazolyl, each alkylthio is preferably C^-alkylthio, each arylthio is 
preferably phenyl thio, each heteroazylthio is preferably 
benzorhi arolythio and each alkylaryl is preferably - alkylphenyl 
especially benzyl, each -COaryl is preferably -COphenyl and each alkyl, 
alkaxy, aryl or cycloalkyl may carry an -SQ,F substituent, furthermore 
two adjacent substituents nay be combined to form a 5-membered 
heterocyclic ring. 

Preferred substituents for Rings A and D are hydroxy, chloro, 
bromo, fluarosulpharxyl or arylaxy, heterocycloalkyl, heteroarylthio each 
of which is optionally substituted by -CH, -SQ,F, -OCOOalkyl, 

-SOjNHalkylalkCKy, -OCCphenyl, -alkylN-CQ(CH,) 5 , -NHSO^aryl or -SOarylCH? 
NR A R 2 or -SOJB^R 2 in which R A and R 2 each independently is -H, alkyl or 
aryl each of which is optionally substituted by -SQaF, -CH, alkaxy or 
alkaxyalkyl. 

Especially preferred substituents for Rings A and D are 
-CH, (4-S0 2 F)phenaxy, -NHa, (4 -CH-3-SOjF) phenyl, -OT(4-SC^phsnyl) , 
-NHO-SpjFbenayl, -NH(2,4-diS0 3 Fphenyl) , -SO^henyl, ( 4 -SO,F) phenyl thio, - 
(CH 2 ) 6 OCO(4-S0 2 Fphenyl) , -C0(4-S0 2 Fphenyl) , -Nffphenyl and 
-NHO-SO^CAOSOs^henyl) . 

The compounds of Formula (1) preferably carry a total of from 
1 to 3 -SQjF groups,- more preferably 1 or 2 -SO^F groups and especially 1 
-SOjF groups. 

The compounds of Formula (1) except for the compounds listed 
above and the following compounds 

1-N- (4 -methyl - 3 - f luorosulphonylphenyl ) amino-4-N-methylamlii oant hraqi nnnnft , 
l-N-methylamizio.-4-N-benzylamixio-2-fluorosulph^ 
l-amino-4-N-benzylamino-2-fluorosulp^ 
l-amino-5 -f luorosulphcnylanthraquinonft, and 

1-N ((4-fltK>rosulphanyl) benzyl) amino-^ are novel 

and accordingly form a further feature of the present invention. 

A preferred sub-group of compounds of Formula (1) are those 
of Formula (2) s # 
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Formula (2) 

in which: ' 
R A and R 2 each i n d ependent ly is -H, or alkyl, alkylaryl, aryl or 
-COaryl optionally substituted by -SOjF, -OH, alkoxy or 
alkylCH, or -SC^aryl optionally substituted by -SO^F, 
-SpjalkylOSOjH or alkyl; 
R 3 is -H, -CI, -Br, -SQ^F or alkyl, alkylOCQaryl , aryl, 

cycloalkyl, heterocycloalkyl, alkoxy, arylcxy, alkyl thio, 
arylthio, heteroarylthio or -SQ,aryl ea ch of which is 

opti onally substituted by -OH, alkyl, alkoxy, -OOOQalkyl, 
i 1 

-CH^-OOtCHaJs, -SONHalkyl alkoxy, -SO^F, -COOalkyl or 
-OOQaryl; 

R 1 is -H, -SC^F, -CL, -Br, -CN or aryl or aryloxy each 
optionally substituted by -OH, -SC^F or -OCOOalkyl; 
or R 3 and R* together with the carbon atoms to which they are attached 
farm a 5-memfoered heterocyclic Ting; 
Z is -H, -0R\ SR 1 , -NR* or -COaryl; 
R 5 and R* each indep endent ly is -H, -NO,, -OR 1 , -NRW or -SC^F; and 
R 6 and R 7 each independently is -H, -SO,F 4 or halo. 

Where any of the groups represented by R A , R J , R 3 , R s or H 8 is 
or contain alkyl or alkoxy substituents these are preferably -alkyl 
or C wo -alkaxy, more preferably C^-alkyl or C^-alkoxy. 

Where any of the groups represented by R 1 , R a , R», R 4 , r* or R s 
is or contain aryl or arylcocy substituents these are preferably phenyl or 
phenoxy. 

Where either of R l or R 2 is alkylaryl it is preferably C lfc6 - 
alkylaryl, more preferably benzyl. 

The heterocycloalkyl group represented by R 3 is preferably 
1, 2 , 4-triazin-5-yl . 

The heteroarylthio group represented by R 3 is preferably 
benzothiazolylthio. 

Where R € and R 7 are halo the halo is preferably -CI, -Br or -- 
I and more preferably -d. 

Where R 3 and R* together with the carhon atoms to which they 
are attached form a 5-membered heterocyclic ring this is preferably of 
the Formula (3) : 
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10 in which 

R* is alkyl optionally substituted by OR 1 wherein R 1 is as hereinbefore 
defined. 

R 9 is preferably C-^-alkyl. 

Especially preferred compounds of Forrmila (2) are those in 

15 which R 1 , R 2 , R\ R s , R«, R 7 and R 8 are all -H, Z is -OH and R 1 is (4- 

f luorosulphonyl ) phenoxy and in which R A , R 2 , R 5 R«, R 7 and R 8 are all -H, Z 
is -NHj and R 3 and R 4 are both 4 - f luoro sulphonyl phenoxy. 

Compositions co mpri sing dispersions of the con p ou n ds of 
Formula (1) in which Ring A and Ring D are as hereinbefore defined; and 

20 at least one of Rings A or D carries directly at least one -SC^F group or 
carries a substituent to which at least one -SOJP group is attached in 
aqueous media are novel and form a further feature of the present 
invention. The conpositions typically c ompri se from 1% to 30% of the 
compound of Formula' (1) and are preferably buffered at a pH from 2 to 7, 

25 more preferably at a pH from pH 4 to 6. 

These dispersions may further co np ri se ingr ed ients 
conventionally used in dyeing applications such as dispersing agents for 
example lignosulphonates, naphthalene sulphonic acid/formaldehyde 
condensates or- phenol/cresol/sulphanilic acid/formaldehyde condensates, 

30 surfactants, wetting agents such as alkyl aryl ethoxylates which may be 
sulphoaated or phosphated, inorganic salts, de-foamers such as mineral 
oil or nonanol, organic liquids and buffers. Dispersing agents may be 
present at from 10% to 200% on the weight of the compo u nd of Formula (1) . 
Wetting agents may be used at from 0% to 20% on the weight of the 

35 compound of Formula (1) . The dispersions may be prepared by bead milling 
the compound of Formula (1) with glass beads or sand in an aqueous 
medium. 

According to a further feature of the present invention there 
is provided a process for the mass coloration of plastics whi c h comprises 
40 in cor p ora ting into a plastics material a compound or mixture thereof 

which is free from water solubilising groups, of Formula (1) wherein Ring 
A and Ring D are as hereinbefore defined and at least one of Rings A or D 
carries directly at least one -SO^F group or carries a substituent to 
which at least one -SCXF group is attached. 
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The plastics may be selected from polystyrene, acrylics, 
s tyrene / acrylarxitrile mixtures, acxylcmitrile/biitadiene/styrene mixtures, 
polycarbonate, polyether- sulphone , nylons, rigid PVC (uPVC).and 
polypropylene. 

5 The compound may be incorporated by blending with granules or 

powdered plastics material by, for example, dry tumbling or high-speed 
mixing followed by injection moulding on a screw machine or by 
conventional cortpounding/masterbatching techniques. Hie present dyes 
generally dissolve or disperse readily in hot plastics melt and provide 

10 bright coloration generally with good clarity and good light fastness. 

The plastics materials when coloured with the above dyes form 
a further feature of the present invention. 

The compounds of Formula (1) may be obtained by usual methods 
for the preparation of anthraquinone c o m p o u nds such as by oxidation of 

15 anthracene or substituted anthracenes with potassium dichromate in 

sulphuric acid or by reaction of a phthalic anhydride with benzene or a 
substituted benzene in the presence of aluminium chloride followed by 
ring closure in hot sulphuric acid. 

Fluoro sulphonyl groups may be introduced into the compounds 

20 of Formulae (1) or (2) by methods generally available in the literature. 
For example reaction of a compound of Formulae (1) or (2) with 
chlorosulphoni c acid optionally in the presence of dimethylf ormamide and 
thianylchloride at a tenperature of from 30°C to 100°C gives the 
chloro sulphonyl derivative. The chloro sulphonyl derivative may be 

25 reacted in boiling aqueous media with potassium fluoride to give the 
fluorosulphonyl derivative. 

Alternatively a conpaund of Formulae (1) or (2) may be 
sulphonated with sulphuric acid or oleum to give the sulp h o n ic acid 
derivative which may be converted to the chlorosulphonyl derivative by 

30 reaction, either of the free acid or an inorganic salt thereof, with 

thianylchloride optionally in the presence of a chlorophosphorus conpound 
such as phosphorus oxychloride or phosphorus pentachloride in an organic 
liquid such as an aromatic hydrocarbon at a tenperature of from 20°C to 
110°C. The chlorosulphonyl derivative may then be converted to the 

35 fluorosulphonyl derivative as described above. 

The compounds of Formulae (1) and (2) are useful for the 
coloration of synthetic textile materials particularly polyester textile 
materials and fibre blends thereof to which they inpart colours which 
have excellent wet and light fastness properties. 

40 The compounds of Formulae (1) and (2) are also useful for the 

mass coloration of plastics as described above and impart bright colours 
generally with good clarity and lightfastness . 

The invention is further illustrated by the following 

Examples. 

45 
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Preparation of l-£Miino-4-hvdroa<v-2- (4« 
f luorosiilp honvlphenaxv) anthraauinone 

Tb a mixture of l-amino-4-hydracy-2- (4- . 
5 chlorosulphonylphenaxy) anthraqinnnne (2 parts) and 1,4-dioxane (25 
parts) , stirring at ambient temperature, was added a solution of 
potassium fluoride (0.6 parts) in water (5 parts) . The mixture was 
heated to 60°C and stirred at this temperature for 20 minutes. After 
cooling to 0-5°C, the product was isolated fay filtration, washed with 
10 water and dried at 50°C to yield: l-aminD-4-hydroxy-2- (4- 

f luorosulphonylphencxy) anthraquinone (1.6 parts). Xmax = 515. Onm 
(CB^O*) . 

Example 2 

15 Preparation of 1. 5-dihvdroxv-2- (4 1 -hvdroxy-3 1 -flucsro^pfronylph^- UBb. 

diaminoantA ramiinone 

Chlorosulphonic acid (11.4 parts) was stirred at room 
tenperature while l,5-dlhydroxy-2- (4'-hydrcncyphenyl)-4,8- 
diamir^^^-^T 11 ^ 0 "^ (0.5 parts) was added slowly over 30 mins. After 
20 stirring for 30 minutes thianyl chloride (2.5 parts) was added. Hie 

reaction mixture was stirred fit 40°C for 3 hours. On cooling the reaction 
mixture was poured into ice/water and the resulting aqueous suspension 
was filtered to yield the sulphonyl chloride derivative (0.49 parts) . 

The sulphonyl chloride derivative (1.6 parts) was addpfi to 
25 1,4-dicKane (94 parts) at room tenperature before adding potassium 

fluoride (5.2 parts) in water (111 parts) . After heating at 60°C for 4 
hours the mixture was cooled, filtered and dried to yield 1,5-dihydroxy- 
2- (4 'hydroxy- 3 1 -fluorosulphonylphenyl 4 # 8-dia min oa nthr aquinqne (1.02 
parts). A max --587nm, 629nm. 

Dyes of Formula (2) in which R* and R 7 are -H were prepared by 



30 



35 



the procedure of Example 2: 




40 Formula (2) 

and these are summarised in Table 1:- 
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For exanples of dyes made see Table 1. 
Example 18 

Preparation of Iz^PigS^zgl^ 
5 1 -Amino- (N-phenyl)aminr^nthraqinTimP"2-sulphariic acid (2.5 

parts) was heated in pyridine (100 parts) at reflux for 2 hours. The 
reaction mixture was filtered and the pyridine removed an a rotary 
evaporator to yield 2.3 parts of the pyridinium salt. 

Hie pyridinium salt (1 part) was heated at 75°C far 45 

10 minutes in POd 3 (20 parts) . On cooling, the reaction mixture was poured 
into ice/water, filtered and the resulting solid was washed several times 
with water. The sulphonyl chloride was heated at 100°C for 3 hours with 
potassium fluoride (3 parts) in 1,4-diaxan (47 parts) /water (22 parts) . 
After cooling the reaction mixture was filtered and the solid obtained 

15 washed with water to yield l-amino-2-f luorosulphonyl-4- (N- 
phenyl) aminoanthraqiunrmR (0.2 parts). 

Preparation of l-amino-2-fluorosulpfaanvl-4- (N- (3- sulphonyl ethvlsulphanic 

20 acid) phenyl aminoanthracruinone 

l-Amino-4- (N- ( 3 - sulphonyle thylsulphnn i c acid) phenyl ) araino- 
antbraquinane-2-sulphanic acid (1.2 parts) was heated to reflux in - 
pyridine (814 parts) for 24hours. The pyridine was removed by rotary 
evaporator and the resulting solid washed with petroleum ether (b. pt. 

25 60-80°C)to give the dipyridinium salt which was dissolved in EMF (972 

parts) and thianyl chloride (340 parts) was added drqpwise. The mixture 
was heated at 80°C for 4-5 hours, cooled, poured into water and filtered 
to give the sulphonyl chloride derivative. 

Hie sulphonyl chloride derivative (1.76 parts) was heated at 

30 80°C for 18 hours with potassium fluoride (13.5 parts) in 1,4-diaxan (468 
parts) /water (555 parts) . After cooling, the solvents were removed an a 
rotary evaporator to yield a solid which was washed with water before 
being dissolved in acetone and screened through silica. The acetone was 
removed to yield l-amino-2-f luorosulphonyl-4- (N- (3- 

35 sulphonyl ethylsulphnn ic acid) phenyl ami nnanthraqm nnnR A mtt = 512nm. 

pX^plQ ?P 2^; 

Preparation o f l-amino-2-f liiorosulphanvl-4- (N- (4- 

fluorosulphonvl) phenyl ) amino antAraauinone and l-amino-2-fluQrristilnhanyl- 
40 4- (N- (2 . 4-dif luorosulphonvl)T3henyl) aminoanthraguinone 

1 - Amino - 2 - chlorosnlphonyl - 4 - (N- phenyl ) aminoanr.hraquinane (1 
part) was added to a stirred mixture of chlorosul p hanic acid (35 parts) 
and thianyl chloride (8 parts) , and heated at 65°C for 2.5 hours. After 
cooling to room temperature the reaction mixture was poured into 
45 ice/water and filtered to yield a solid which was washed several times 
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with water. The solid was heated at 100*C for 2 hours with potassium 
fluoride (40 parts) in 1,4-dicxan (480 parts) /water (440 parts). On 
cooling, the reaction mixture was filtered and the solid obtained washed 
with water to give l-amino-2-fluorosulphon7l-4- (N- (£- 
f luorosulphonyl ) phenyl ) amiroant±xaqiiinaiie and l-amino-2-fluorosulphonyl- 
4^N-(2,4-dtfluorosulpho^ k m = 534am. The 

conpounds may be separated chromatographically. 

Example 27 and fa 

Pm^ticn of l,5-dihvdta»r-2.6^^ 
diaminoantAraquinonQ and l.S-riihvdrnra-S-n uorp^ 

1, 5-Diaraino-3 , 7-disiilphoanthrarrif in (2.7 parts) was heated in 
pyridine (10 parts) at reflux for 2 hours. The solution was then 
filtered and the pyridine removed on a rotary evaporator to yield the 
dipyridinium salt (2.5 parts). 

The pyridinium salt (0.47 parts) was heated at 75°C for 9 
hours in POO., (107 parts) . After adding toluene (235 parts) the reaction 
mixture was heated at 120°C for 3 hours. After cooling, the reaction 
mixture was filtered and the resulting solid sulphonyl chloride was 
washed several times with water. The sulphonyl chloride was heated at 
100°C for 3 hours with potassium fluoride (1.7 parts) in 1,4-dioxan (59 
parts) . After cooling, the reaction mixture was filtered and the solid 
obtained washed with water to give l,5-dihydroxy-2,6-diflu^ 
4,8-diaminoanthraquinone and l,5-dihydroxy-2-f luorosulphanyl-4,8-diaitdno- 
6-chloroanthraquinone. The product was a mixture of 22 and 23, with 23 
being the major c om po nent of the mixture. 

Example ?4 ? , 

Preparation l-amino-4- QSz f 4- f limm^lphprivl ) phenyl ) aminnsnhh-rn^^ r.^^ 

l-Amino-4-brortoant±raquinone (3.3 parts), sodium acetate (5 
parts), cupric acetate (0.5 parts) and sulphanilyl fluoride (4 parts) 
were stirred in o-dichlorobenzene (88 parts) at 190°C for 30 hours. The 
solution was allowed to cool and filtered, the solid was w ash ed with 
water several times to give l-amino-4- (N- (4- 
f luorosulphonyl) phenyl) aminoanthraquincoe . 

Example 3g 

Preparation of l-amii^-4-hvdrt^-7- ( a, 
f luorosulphonvltahen axv) antArag ninnn* 

A mixutre of l-amino-4-hydrcocy-2 -phenaxyant^rraquinone (0.2g) was stirred 
overnig h t with fluorosulphonic acid (10cm 1 ) and poured onto ice. The 
precipitated solid was collected by filtration and washed with water and 
dried to give l-amino-4~hydzuxy-2-phenoxy anthraquinane (0.17g, 70%) . 
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CLAIMS 

1. A process for colouring a synthetic textile material or fibre 

blend thereof which conprises applying to the sy nthe tic textile material 
a compound of Formula (1) : 




Formula (1) 

wherein: 

Ring A and Ring D are optionally substituted and at least one of Ring A 
or Ring D carries at least one -SO,F group except for 

2- [ (9, 10-dihydro-9, 10-dicxo-l-anthracenyl) amino] -ethanesulphonylf luoride , 
2- [ (9, 10-dihydro-9, 10-diaxo-2-anthracenyl) amino] -ethanesulphonylf luoride, 
2 , 2 1 - [ ( 9 , 10 -dihydro- 9 , 10 -dicxo- 1 , 4 -aiitiracenediyl)diimino]bisethaxie 
sulphonyl fluoride , 

2, 2 • - [ (9, 10-dihydro-9, 10-dicxo-l, 5-antiu^Lcenediyl)diiinino]bisethane 
sulphonylf luoride , 

2,2'-[(9,10 -dihydro-2-methoxy-9, 10-diaxo-l, 4-anthracenediyl ) diimino) 
bisethanesulphonylf luoride , 

2- [ (4- (benzoylaraino) -9, 10-dihydro-9, 10-dioxo-l-anthracenyl] amino] 
ethanesulphonylf luoride , 

2- [(9,10-dihydro-4- (methylamino) -9, 10-dicxo-l-anthracenyl] amino] ethane 
sulphonylf luoride . 

2. A process for colouring a polyester textile material or fibre 

blend thereof which conprises applying to the polyester textile material 
2- [ (9 , 10-dihydro-9 , 10-dioxo-l-anthracenyl) amino] -ethanesulphaaylfluoride , 
2- [(9,10-dihydro-9,10-dia»D-2-antta -ethanesulphonylf luoride, 

2 , 2 1 - [ (9, lO-dihydro-9, 10-dioxD-l, 4-anthracenediyl) diimino] bisethane 
sulphonylfluoride , 

2,2 ' - [ (9,10-dihydro-9, 10-diaxo-l, 5-anthracenediyl) diimino] bisethane 
sulphonylfluoride , 

2,2 1 - [{9, 10-dihydro-2-methoxy-9, 10-diaxo-l , 4-ant±racenediyl) diimino) 
bisethanesulphonylf luoride * 

2- [ (4- (benzoylamino) -9, 10-dihydro-9 , 10-dioxo-l-anthracenyl] amino] 
ethanesulphonylf luoride , 

2- t (9,10-dihydro-4- (methylamino) -9, 10-dicxo-l-anthracenyl] amino] ethane 
sulphonylf luoride . 
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A conpound of Formula (1) : 

0 




10 



15 



20 



25 



30 



wh^in. Formula (1) 

wnerem: 

Ring A and Ring D are optionally substituted and at least one of Ring a 

or Ring D carries at least one -SOjF group except for 
2- [ (9, 10-dihydro-9, 10-diaxD-l-anthracenyl) amino] - et±anesulphonylf luoride , 
2- [ (9,10-dihydro-9, 10-dicxo-2-anthracenyl) amino] » ^Vianiag iiiphrtnyT finn r ldg, 
2,2'" - [ (9, 10-dihydro-9, 10-dioxD-l, 4-anthracenediyl) diimino] bisethane 
sulphanylf luoride , 

2 , 2 ' - [ (9, 10-difaydro-9, 10-diaxo-l, 5-anthracenediyl) diimino] bisethane 
sulphonylf luoride , 

2, 2 1 - [ (9, 10-dihydro-2-metlinxy-9, lO-dioxo-l, 4-antbracenediyl) diimino) 
bisethanesulphonylfluoride , 

2- [ (4- (benzoylamino) -9, 10-dihydro-9, 10-diaxo-l-aatfaracenyl] amino] 
ethanesulphonylf luoride , 

2- [ (9, 10-dihydro-4- (methylamino) -9, 10-diaxo-l-anthracenyl] amino] ethane 
sulphnnylf luoride , 

1-N- (4-met±yl-3-f liiorosulphariylphenyl) amino-4-N-methyl 

l-N*met±ylandnO-4-N-benzylaminQ-2 -f luarnrail phenyl anHrrarpi -i nrmo , 

1 - amino- 4 -N-benzylamino- 2 - f 3 uoros u3 p h an yi anthiaq ui rime* f 

l-amiTtQ-S-flnnTT^CTilphnrnyTanthT^q'^^^nQ, 

1-N( ( 4 - f luorosulphanyl ) benzyl ) amiTin^A^ve^i-h Y^^rninranr^nfY^^^^ ■ 
4. A con p ound of Formula (2) : 



35 



40 



45 



in which: 
R 1 and R? 



NR 1 R 2 




Formula (2) 



each independently is -H, or alkyl, alkylaryl, aryl or 
-COaryl optionally substituted by -SQjF, -CK, alkoxy or 
aDcylQH, or -SQ,aryl optionally substituted by -SQ,F, 
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-SO^alkylQSQ.H or alkyl; 
R 3 is -H, -CL, -Br, -SO,F or alkyl, alkylOOOaxyl, aryl, 

cycloalkyl, heterocycloalkyl, altocy, arylaxy, alkyl thio, 
arylthio, heteroarylthio or -SQ^aryl mp^ Q f whidh is 
opti onally substituted by -OH, alkyl, alkcocy, -OOOOalkyl, 

-a^-00<CB,) s , -SOjNHalkylaltoocy, -SO,F, -COOalkyl or 
-OOOaryl; 

R 1 is -H, -SQjF, -d, -Br, -OT or aryl or arylaxy each 
optionally substituted by -OH, -SQ,F or -OOOOalkyl; 
or R 3 and R* together with the carbon atoms to which they are attac hed 
form a 5-membered heterocyclic ring; 
Z is -H, -OR 1 , SR 1 , -NR A R 2 or -COaryl; 
R s and R 8 each independently is -H, -NO,, -OR 1 , -NR A R 2 or -SO»F; and 
R 6 and R 7 each independently is -H, -SCk,F or ha lo ; 
provided that when R 1 is -H, R 2 is not -CASOjF and except for l-N- (4- 
methyl - 3 - f luorosulphanylphenyl ) amina-4 -N-mp_f_hyl am-i Tirvynr frr*rp i ^r^o j 
1-N-me thylamino-4 -N-benzylamino- 2 - f luorosulphanylant±raquincne , 
l-amino-4-N-benzylanrino-2-flu^ 
1 -amino- 5 - f luorosulphonyl am-hr^gt^nnnp , and 

1-N( (4 -fluorosulphonvl) benzyl) aminQ-4 -mg<-hyi ami rtn^rn-Vvra q, i tv^p 

5. A process for the mass coloration of plastics which comprises 

incorporating into a plastics material a compound or mixture thereof 
which is free from water solubilising groins, of Formula (1) wherein Ring 
A and Ring D are as hereinbefore defined and at least one of Rings A or D 
carries directly at least one -SQjF group or carries a substituent to 
which at least one -SQ,F group is attached. 
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